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NON-VISUAL PERCEPTION THE POSTURAL VERTICAL: 
SAGITTAL PLANE? 


Defence Research Medical Laboratories, Toronto, Ont. 


THE THREE EXPERIMENTS reported here were tests the effects four 
upon the perception the postural upright following bedy 
tilt forward backward direction. The four variables studied were: 
(1) the degree initial tilt, the degree which the subject was 
tilted before being moved toward the vertical, (2) the time held initial 
tilt, (3) the direction initial tilt, and (4) the angular velocity return. 
The fourth variable investigated the present experiments, velocity 
feturn, had not been evaluated before,* nor had any one the other 
three variables been studied systematically the sagittal plane. 

The results previous experimental attempts isolate the cues in- 
yolved the perception the upright are well summarized the 
symposium on. Psychophysiological Factors Spatial Orientation (5); 
particularly pertinent are the articles Gibson, Mann, and Witkin. 
Immediately bearing the present report are certain studies dealing 
with the non-visual perception the upright, most which were con- 
ducted using lateral tilt. Briefly these reveal that: 

(a) The error judgment the upright directly determined 
the degree initial tilt, increasing underestimation the 
upright the magnitude initial tilt increases (2, 3). 

(b) The error judgment, either underestimation over- 
estimation the vertical, does not differ significantly for the two 
directions initial tilt within any one plane (4). 

(c) The error underestimation the vertical increases the time 
held the initial tilt increases (1, 4). 


Research Medical Laboratories Project No. Report No. 75-1, 

No, D77-94-35-36, H.R. No. 79. 

*The latter present with Imperial Oil Limited, Department Employee 
Relations. 

submitting this article, the following report has appeared: 

The perception body position. Effects speed, magnitude, 
direction displacement accuracy adjustment upright position. 
Human Resources Res. Center Bull., 1953, 53, No. Lackland Air Force Base, San 
Antonio, Texas. 
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APPARATUS 

The apparatus was tilting platform powered reversible 
electric motor equipped with variable speed mechanism. Fixed the 
platform was lightweight box 5.5 ft.) enclosing adjust- 
able aircraft bucket seat. was capable tilting subjects forward 
backward any position within 15.0° the gravitational vertical and 
could maintain these positions for any period time. The subject could 
then returned toward beyond the gravitational vertical uniform 
velocities 35.0° per minute. Velocity settings were accurate 0.5° 
per minute. large protractor indicated the position tilt the 
apparatus. could read within the speeds involved. crash 
helmet, with attached chin strap, fastened rigidly the back the seat, 
and safety belt around the waist secured subjects during tilt. Blackened 
goggles, padded prevent light leakage, served blindfold. 


GENERAL PROCEDURE 


Subjects were seated and strapped the chair while was the 
vertical position; the chair was then raised lowered that their heads 
fitted snugly into the fixed helmet, and the chin support was adjusted. 
Subjects were instructed formally concerning the routine procedure 
and told respond pressing hand buzzer when they considered 
themselves longer tilted. practice period two three trials 
ensured that the subjects understood the task and responded required. 

Subjects all trials were taken the initial tilt velocity 12.0° 
per minute and held that position for varying intervals time. While 
the initial tilt was maintained, and the motor was not running, the return 
speed was adjusted. One second before the return toward upright the 
warning “coming up” was called out. the delay time expired the motor 
was switched and the apparatus moved toward the vertical. When the 
buzzer sounded the motor was slowed 3.0° per minute the case 
underestimation, reversed 1.0° per minute the case 
overestimation, and the apparatus was taken the “true” vertical. 

The motor continued run for seconds with the apparatus station- 
ary the “true” vertical. was then switched off and on, rapidly, 
indicate the subjects that they were that moment upright and that 
another trial was about commence. this way the subjects always 
started trial with the “true” vertical standard. 

Measurements error were obtained reading from the protractor 
the degree tilt the moment the subjects responded. under- 
estimation was designated negative error and overestimation 
positive error. All statistics were calculated algebraically, i.e., signs 
indicating direction error were included. The same ten adult male 
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subjects participated each the three experiments; the order 
presentation variables was random; and each subject was tested once 
for each combination the variables. The experiments differed that 
Experiment direction and magnitude tilt, time initial tilt, and 
velocity return were varied; Experiment velocity, direction, and 
magnitude tilt were held constant and time varied; Experiment III 
the variable was velocity with the other three constant. 


EXPERIMENT 
Two directions (forward and backward), three angles (9°, 12°, 15°), 
three delay times (15, 30, seconds), and three velocities (6.5°, 14.0°, 
design. 


Results and Discussion 


analysis variance, Table showed that there are significant 
differences degree mean error attributable subjects, direction 
initial tilt, speed return, and magnitude initial tilt. All these differ- 


TABLE 


ANALYSIS VARIANCE TABLE 


Source variation Sums squares Mean squares F-ratio 
Subjects 1574.92 174.99 
Direction (Q) 167.50 31.66** 
Time tilted (T) 6.91 1.31 
Return speed (S) 250.85 125.42 
Degree tilt (D) 540.86 270.43 
QxD 0.16 0.08 
19.06 4.76 
19.50 4.88 
19.89 4.97 
24.67 6.17 
22.58 5.64 
3.31 
22.16 2.77 
Error 477 2525.56 5.29 
Total 539 5321.56 


**Significant the level. *Significant the level. 
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ences are significant beyond the per cent ievel. The interaction between 
direction and speed, significant the per cent level, does not invalidate 
the highly significant effects direction and speed evaluated separ- 
ately. Table reveals significant effect delay time upon the magni- 
tude and direction error. Bartlett’s test homogeneity showed that 
the subjects group were consistent. 

Table shows the mean errors and standard deviations obtained with 
the different values the experimental variables. can seen that 
the mean error smaller when subjects return from forward tilt than 
backward tilt; that the mean error, which one underestimation, 
decreases speed return increases; and that the mean error 
increasingly negative value the magnitude initial tilt increases. 

The difference mean error for the two directions tilt conflicts with 
the findings Passey and Guedry (4), who investigated both lateral 
and sagittal tilt with respect this variable. This conflict may well 
the result the marked differences apparatus and procedures. Indeed, 
Werner, Wapner, and Chandler (6) observed that during unsupported 
body tilt the phenomenal vertical was significantly different from what 
was during supported body tilt. the present experiment there was 
far greater muscular strain during forward tilt, when the body was sup- 
ported the forehead and waist belt alone, than during backward tilt, 
when the body was supported throughout its entire length the back 
the chair and the head support. However the differences between 


TABLE 
MEAN ERROR AND STANDARD DEVIATION ERROR FOR ALL VARIABLES 


Direction Forward 3.13 
Backward —1.47 3.06 

Return speed 6.5° min. —1.80** 3.18 
14.0° min. 3.14 

17.5° min. —.14 2.89 
Degree tilt** 2.62* 
12° 2.83 

15° 3.44 

Delay time secs. 3.05 
secs. .96 3.17 

secs, 3.21 


**Significant the level. *Significant the level. 
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the Werner al. situation and the present one are such that this explana- 
tion offered with reservations. 

Turning “degree initial tilt,” tilt increased, mean error in- 
creased, did the variability error. The observations concerning mean 
are agreement with previous studies the lateral plane (1, 
4), but the findings concerning the variability error disagree 

“Delay time” showed significant effects error, finding sharp 
disagreement with previous studies the lateral plane. more detailed 
investigation was indicated and this became the subject Experiment 
“Velocity return” gave results that suggested further study also. 
The error underestimation decreased the velocity return 
increased, but the errors produced the velocities employed this 
experiment never became overestimations. explore the possibility that 
greater velocities would produce errors overestimation, Experiment 
III was conducted. 


EXPERIMENT 


Subjects were tilted backward position 15.0° speed 
12.0° per minute and were held there for 10, 15, 30, 45, 60, 75, 90, 
and 105 seconds before returning toward vertical constant speed 
17.5° per minute. 


Results and Discussion 
analysis variance revealed significant differences degree 
error attributable subjects, but relationship between duration 
tilt and the mean error judgment (Table III). Bartlett’s test homo- 
geneity showed that subjects group were consistent their responses. 
Table presents the means and error for the various times 


well the frequency overestimations, underestimations, correct 
estimates. 


TABLE III 


ANALYSIS VARIANCE TABLE 


Source Sums squares Mean squares F-ratio 
Subjects 642.29 71.36 
Time tilted 14,8525 1.6503 
Error 237 2.9274 

Total 894.2650 


**Significant beyond the level. 
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TABLE 
MEAN Error, S.D. ERROR, AND FREQUENCY VARIOUS RESPONSES 


Direction error 


Delay time (frequencies) Mean S.D. 
(in error error 
105 —2.48 2.44 


The results obtained this investigation confirm the hypothesis that 
duration tilt before return toward vertical has effect upon error 
estimation, supporting the findings Experiment Mann’s experi- 
ments (3), the other hand, revealed increase underestimation 
and frequency underestimation when delay (or, called it, 
“adaptation time”) was increased. 

Table indicates partial agreement with Mann’s studies that mean 
errors, every case, are underestimations the vertical; but disagree- 
ment that there appreciable change shift either the mean 
error the frequency underestimations with changing delay time. 
Thus the consistent underestimation appears function the 
magnitude initial tilt and the slow velocity righting. 


EXPERIMENT III 


Subjects were tilted backward 15.0° speed 12.0° per minute 
and were held that position for seconds before being returned 
toward vertical 3.5, 6.5, 14.0, 17.5, 19.0, 22.0, 25.0, 28.0, 31.0, and 34.0 
degrees per minute. 


Results and Discussion 


Table shows the results analysis variance the data from 
Experiment III. Application Bartlett’s test homogeneity showed 
that for subjects group the variability error did not change 
significantly. 

Velocity return was significant factor (at the per cent level), 
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determining the magnitude the mean error for the ten subjects. Table 
gives the mean errors for all subjects for each the ten velocities. 

The subjects differed significantly among themselves the magnitude 
and direction error produced. The mean errors for subjects are 
graphed Figure 


TABLE 
ANALYSIS VARIANCE ERROR SUBJECTS AND VELOCITIES 
Source Sums squares Mean squares F-ratio 
Subjects 697 12.53** 
Velocity return 14.88 2.403* 
Error 501.55 6.19 
Total 1333.17 


**Significant the level. *Significant the level. 


TABLE 
MEAN ERROR AND VELOCITY RETURN 


Velocity return Mean error 
3.5°/min. —3.45° 
6.5°/min. —2.42° 

14.0°/min. —0.87° 
—0.92° 
19.0°/min. +0.47° 
—0.32° 
—0.12° 
—0.62° 
31.0°/min. —0.45° 
34.0°/min. +0.32° 


apparent that some subjects tend underestimate the upright, 
whereas others tend overestimate. One cause this variability may 
lie the cues used judge the upright. Subject reported that 
signalled consistently when first began feel himself tilting the 
opposite direction, that is, after had passed through the upright. 
This, part, explains why all his errors tended errors over- 
estimation. the other hand, Subject 10, producing the greatest mean 
error underestimation, reported that signalled soon the 
initial feeling angular movement ceased, and became unsure 
whether was tilted, which direction. The other eight subjects 
may also using different cue patterns. 
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Degrees 


Errors 


Mean 


Subjects 


Mean errors for ten subjects. 


Regardless the cues employed the individual subjects, the 
group mean errors were influenced significantly the velocity 
return. velocities the region 18° per minute, increased 
velocities return resulted decrease the mean error under- 
estimation. From this point 34.0° per minute the mean error fluctuates 
around 0.0°, value varying significantly from it. 


SUMMARY AND CONCLUSIONS 


Three experiments with tilting-chair apparatus evaluated the effects 
four variables upon the error perception the postural upright 
with visual cues absent. The four variables studied the sagittal plane 
were: the degree initial tilt, the time held initial tilt, the direction 
initial tilt, and the angular velocity return. From the results these 
experiments may concluded that: 

non-visual perception the postural upright, when moving 

toward the vertical from positions forward backward tilt the 
sagittal plane, influenced the magnitude initial tilt, the speed 
return, and the direction initial tilt. Errors underestimation 
the vertical increase the magnitude initial tilt increases, the 
velocity return decreases, and the subject returning from back- 
ward rather than forward tilt; 
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Subjects differ significantly their ability estimate the vertical; 
The length time tilted position preceding righting has 
significant effect upon the magnitude error. 
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THE CLOSED-FIELD INTELLIGENCE TEST FOR RATS 
ADAPTED FOR WATER-ESCAPE MOTIVATION! 


ENGER ROSVOLD ALLAN MIRSKY 
Yale University 

THE CLOSED-FIELD TEST originated Hebb and Williams (1) has proven 
useful instrument for demonstrating that rats subjected restricted 
environment (2), electroconvulsive shock (6), brain damage 
make more errors than untreated rats. Although this inferior 
ance generally attributed impaired intelligence, may equally 
well attributed decrease the rat’s motivation run food, 
frequent effect these treatments. This report describes, first, 
closed-field test apparatus which rats are motivated escape from 
rather than run food*; and second, the results studies 
demonstrating its reliability and comparability with the floor test. In- 
ferior performance this test could not reasonably attributed 
decreased motivation run food. 


APPARATUS 


The closed-field water-test apparatus essentially like the floor-test 
apparatus described Rabinovitch and Rosvold (5), except that 
much deeper and designed hold water. consists tank 
inches square inches deep, starting box, and escape box; 
lined with sheet copper and equipped with draining faucet 
illustrated Figure 1.4 escape ladder, two-inch-wide strip 
hardware cloth, lowered from the top the goal box the floor 
angle about 35°. Each side the tank marked off into six five- 
inch units which, the floor test, serve facilitate the placing 
the barriers. The barriers are constructed galvanized iron, inches 
high, the following lengths: three barriers each inches long, four 
barriers each inches long, three barriers each inches long, two 
barriers each inches long, two barriers each inches long. three- 
inch angle brace bolted the bottom each barrier forms stand. 


1This investigation was supported the Veterans Administration, Contract 
with the advice the Committee Veterans’ Medical Problems 
the National Research Council. 

2Hereafter called the water test. 

3Hereafter called the floor test. 

4The necessary details for construction this apparatus are available from 
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The Closed-Field Water Test, showing starting box upper left, escape 
box lower right, and two barriers. The covering screen not shown. 
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screen hardware cloth wooden frame placed tightly over 
the top the tank during testing. the floor test, quarter-inch strips 
wood are placed this screen mark error zones. Each day the 
apparatus filled within two inches the top with tap water, 
regulated 23° Centigrade. emptied after each session. 


METHODS 
Preliminary Training 

The essential purpose the preliminary training teach the rat 
where the swimming tank the escape ladder found, adapt 
him the apparatus and handling, and establish the habit 
escaping from the tank, that when put into the starting box 
will the escape ladder with minimum exploratory be- 
haviour, spite changes the position the barriers. 

Throughout the training and testing the animals are maintained 
individual cages Purina Chow pellets and drinking water 
libitum. first, barriers are placed the apparatus. Each rat 
placed into the water the starting box, tail first and head oriented 
towards the goal, then released. removed when has climbed 
the top the escape ladder and then placed restraining cage 
(different from home cage) dry. least three minutes are allowed 
before placed the starting box for his second trial or, after the 
last trial, his home cage. Other rats, one time, may placed 
the apparatus during this interval. Ten trials each day are given 
this manner, until the rat swims from start goal, either diagonally 
hugging the sides, without retracing circling. Care must taken 
removing the rat from the escape ladder that not frightened, 
otherwise may avoid the ladder and continue swim. Two days are 
usually sufficient for all rats meet this criterion. They are then trained 
the problems one problem per day, the barriers being placed 
described Rabinovitch and Rosvold (5). 

contrast the procedure for the floor test, where each rat receives 
nine trials rapid succession, the procedure for the water test requires 
that the first rat given his first trial, the second his first, and forth, 
until about five have received their first trial. Then each given 
his second and subsequent trials the same order, until nine trials 
have been given each day. After animal has completed nine trials 
seconds two successive days, given only four trials day 
until all animals have reached criterion. all animals have not reached 

5Each test unit should consist five animals unless, for example, 


would make more convenient run two test units six each. test unit 
should larger than seven. 


fi 
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criterion upon completing problem the series repeated until 
all achieve criterion. Ordinarily all animals will meet criterion during 
the second repetition. 
Test Trials 

The test problems, consisting tests described Rabinovitch 
and Rosvold (5), are presented one each day. Each rat given eight 
trials per day, and with the training trials, each trial separated 
the trials about four other rats. Both error and time scores may 
kept. error scored when the head has passed under the 
stick marking error zone, and time measured from the moment 
the rat begins swim until his front feet touch the escape ladder. 


STANDARDIZATION 
First Study: Methods 

Eighteen mature Sprague-Dawley male albino rats, whose weight 
when training started was about 200 gm, were housed individual 
cages, and maintained room which the temperature was regu- 
lated 75°F. During the water-test training and test trials, they were 
fed Purina Laboratory Chow libitum; during the floor-test training 
and test trials, they were fed sufficient wet mash Purina Laboratory 
Chow maintain per cent their normal weight. The preliminary 
training and testing the water tests was carried out described above; 
the floor tests was carried out described Rabinovitch and 
Rosvold (5). 

Eight rats were first trained and tested the floor test. Then for 
ten days they were given preliminary training the water test after 
which they were given test problems 12. After interval ten 
days during which the rats were given preliminary training the floor 
test, they were retested the floor test. Following this, they were 
again given ten days preliminary training the water test and then 
retested the water test. Another group ten animals was given 
training and test trials first the water test, second the floor test, 
third the water test, and fourth the floor test. Only error scores 
were kept. Table summarizes the experimental schedule; the numbers 
parentheses are the mean total error scores. 


First Study: Results 

The rank order correlations mean error scores the water and 
floor test appear Table From this array comparisons the follow- 
ing facts are apparent. First: The test-retest reliability the floor test 
high (.804 (b) and .936 (k)) confirming the findings Rabinovitch 
and Rosvold (5). The reliability the water test low (.224 (h)) 
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TABLE 


EXPERIMENTAL SCHEDULE 
(Numbers parentheses are mean total error scores) 


TRAINING 
Group Floor Water Floor Water 
(172.8) (156.0) (88.8) (96.0) 
Group Water Floor Water Floor 
10) (196.8) (175.2) (127.2) (92.4) 
TABLE 


RANK ORDER CORRELATIONS MEAN TOTAL ERROR 
THE WATER AND TESTS 


(Test sequence: Floor; Water; (Test sequence: Water; Floor; 
Floor; Water.) Water; Floor.) 
Water Floor Water Floor Water Floor 
(a) (c) (g) (h) 
(f) 


**Significant the level confidence. 


the first comparison and acceptably high (.810 the second. 
This would suggest that although the floor test reliable any stage 
the sophistication, not until the animals have been run 
through days training and testing that the water maze becomes 
reliable instrument. Second: The intercorrelations between the types 
tests are relatively low, ranging from .11 .61 (a, 
which would indicate that the water-test results are not comparable 
the floor-test results with respect the rank order individual rats. 
The differences between the mean total error scores for several com- 
parisons appear Table From this array differences clear 
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TABLE III 


COMPARISON PERFORMANCE THE TWO 
THE CLOSED-FIELD TEsT 


Mean total error 


scores compared Group Group 
.70 .50 
2nd Floor and 2nd Water t=0.19 0.85 
.80 .40 

.05 .001 

lst Water and 2nd Water 
.05 .10 


*Based the test for correlated means. 


that, for comparison groups normal rats, the first administration 
the water test does not give mean total error scores which are sig- 
nificantly different from those obtained the first administration the 
floor test. Similarly, scores obtained from the second administration 
these tests not differ significantly. also evident that the mean 
total error scores test-retest floor test with floor test are signifi- 
cantly different, probably reflecting the effect practice. The water- 
test mean total error scores not appear affected. 

However interesting the comparison the performance normal 
groups might be, the floor test generally used discriminate between 
treated and untreated animals. the water-test results are com- 
pared with floor-test results must shown that the water test dis- 
criminates between treated and untreated groups well does the 
floor test. The second study reports the results such comparison. 


Second Study 


Ten mature male Sprague-Dawley albino rats were used this study. 
Five had received ablations the cerebrum which were intended 
involve approximately per cent cortex; five were left intact. All 
animals were run first the floor test and then the water test. 
Otherwise the same procedures the first study were used. 

indicated Table IV, the differences mean total error scores 
between the brain-injured and intact rats are significant both the 
water test and the floor test. This would suggest that the water test 
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TABLE 


MEAN OPERATED vs. INTACT RATS 


Floor test Water test 


Operated Intact Operated Intact 
Mean total errors 268.8 171.6 301.2 176.4 
Mean diff. 97.2 124.8 
3.85 2.57 


useful the floor test discriminating brain-injured and intact rats. 
The rank order correlation between the mean total error scores the 
ten rats the floor test and the water test .736 .01), sug- 
gesting that individual rats heterogeneous group rank about the 
same both forms the test. 


The evidence from these studies suggests that error scores from the 
closed-field test adapted for motivation escape from water are reliable 
and may compared with those derived from the floor test, when they 
have been obtained from heterogeneous groups. Although group 
normal rats may rank differently when tested one form the closed- 
field test than when tested the other, mixed group consisting 
normal and brain-injured rats will rank approximately the same when 
tested the two forms. Further, the water test well the floor test 
discriminates between groups brain-injured and intact rats. 

This adaptation the closed-field test would therefore useful 
instrument for testing the effects treatments likely alter 
motivation run food. Such alteration certain result 
electro-shock (4) and possible consequence other kinds physio- 
logical intervention such brain lesions; therefore the effects should 
observed animals tested the water test rather than the floor 
test. Using both instruments together would permit broader generaliza- 
tions made concerning the effects physiological agents. 


SUMMARY 
adaptation the Closed-Field Test Intelligence for use 
with escape-from-water motivation described. 
With normal rats, error scores the water test may not 
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reliable measure performance the floor test, nor will they always 
correlate highly with water-test retest scores. 

The water test well the floor test discriminates normal rats 
from those with cortical lesions; moreover, the water- and floor-test 
scores this heterogeneous combined group were significantly 
lated. 

The use the water test recommended for those studies 
which motivation run food may affected. 
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planned devote the whole the next issue the Journal (June, 1954) 
selection psychological studies done for the Defence Research Board and recently 
released for publication. number Canadian psychologists are working this 


field, and feel that sample their investigations will unusual interest 
our readers. 
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THE EFFECTS RESTRICTING EARLY EXPERIENCE 
THE PROBLEM-SOLVING CAPACITY DOGS! 


WILLIAM THOMPSON WOODBURN HERON 
McGill University 


PSYCHOLOGICAL RESEARCH the nature-nurture problem, extensive 
work has been done the degree which inherited endowment can 
influenced environment. the human side, many studies have dealt 
with the effects improved environment (9, 14, 16, 18). the 
whole, these have failed demonstrate decisively any gains perform- 
ance intelligence tests which were administered during shortly 
after the period enriched experience. Newman, Freeman, and Hol- 
zinger, their classic study twins separated early age and 
reared apart (12), found some cases differences intelligence 
great points. But other pairs, also raised very different 
environments, they found almost differences. Similarly, studies such 
those some Iowa investigators (18), purporting show losses 
scores due impoverished environment, have been means 
definitive. The rather remarkable claims made Skeels and Dye, for 
example, have been challenged Goodenough and Terman (18) 
the grounds that their study involved highly biased sample. Thus the 
human data have failed supply any clear-cut answer the problem. 

Animal experimentation the same question has given more con- 
clusive results. number authors (1, 17) have found that 
adult rats, whose early experience has been restricted, worse tests 
learning ability and intelligence than those who have had enriched 
early environment. the case the dog, higher genus capable 
more complex behaviour, wide effects have been observed result 
from limitation early perceptual experience (2, 15). The first these 
studies Clarke al. showed that performance intelligence tests 
was definitely poorer three dogs raised restriction; the results also 
indicated that restriction affected other aspects behaviour. Although 
these results were based small numbers, they agree closely with the 
rat experiments referred above. Since the dog much closer man 
than the rat the range and complexity its behaviour, would seem 
considerable importance check and extend the findings Clarke 
al. this genus. Some light might thus shed the apparent dis- 
crepancy between the human and animal data. 


1This research was supported grant-in-aid from the Rockefeller Foundation. 
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Accordingly, the present experiment attempt examine the 
effects restricting the early experience dogs their problem- 
solving ability later life. 


THE EXPERIMENT 
Animals 

Twenty-six pure-bred Scottish terriers, all descendants one litter 
the Bar Harbor strain, were used. Sixteen were males, and ten were 
females. Rearing conditions were follows: litter was split the 
time weaning evenly possible into control and experimental 
group. The control subjects, all, were raised pets, either 
homes the laboratory, the age eight months, give 
them rich early environment possible. After this period, they 
were kept metal dog cages inches, and exercised out- 
side daily when weather permitted. The subjects the experimental 
group were reared till they were from seven ten months old under 
three degrees restriction; severe, moderate, and slight. 

The two severely restricted subjects were raised complete isolation 
These boxes were divided the centre sliding metal door into two 
separate compartments, that one side could cleaned while the dog 
occupied the other side. One side was always kept dark, the other 
lighted overhead bulb inside the compartment. Since the dog 
spent alternate days each section, received light every other day. 
Air was circulated through the boxes means fan. small panel 
the top the boxes permitted observation. 

The eight moderately restricted subjects were raised for from eight 
ten months ordinary metal dog cages. The wire-mesh fronts 
these cages were covered with cardboard, but the tops were left un- 
covered, that the subjects received light but were unable see 
anything outside their cages except the ceiling. Two three dogs were 
kept together one cage. They had contacts with human beings for 
about ten minutes daily, while their cages were being cleaned. 

The three slightly restricted subjects were raised for seven months 
similar cages, the fronts and tops which were left uncovered. Conse- 
quently, these subjects received considerable amount perceptual 
experience, although only the environment immediately outside their 
cages. They also had occasional contact with human beings and were 
brought into the adjoining room for grooming medication about once 
month. 

the end the period restriction, the experimental subjects were 
kept under the same conditions the normal subjects. They were allowed 


2These boxes were designed and constructed Mr. Ronald Melzack. 
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exercise outside and had frequent contact with human beings. There 
was detectable difference between the two groups health and vigour, 
although the mean weight the normal subjects (15.6 lb.) was greater 
than that the restricted (14.7 

should mentioned this point that, although the total number 
dogs involved the whole study was 26, the number used any 
particular experiment always fell short this. This was due largely 
shortage space for housing the animals and the consequent necessity 
staggering the testing over period several years. Deaths and 
pregnancies were additional factors which reduced the total number 
available any particular time. Table are shown the litters used 
each experiment and their division into normal and restricted groups. 
Although matching each test was not exact, variability due genetic 
background was probably small, since all animals the colony came 
from the same original litter two females and one male. The order 
which the subjects were tested, although not always the same within 
groups, was about equivalent between groups. This point will 
elaborated deal with each test. 


TABLE 


LITTERS USED EACH TEST 


Preliminary Delayed Open-field 
tests reaction maze 


General Behaviour the Restricted Dogs 


Restriction had gross effects which were plainly observable the 
experimental animals soon they were removed from their rearing 
cages. contrast the reports Clarke al., all the present animals 
were hyperactive after they emerged. They galloped actively about the 
room, often jumping the walls. addition, they showed marked 
tendency chase their tails, and even when remaining one spot dis- 
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played peculiar “marking time” behaviour, evinced rapid move. 
ments the legs and head. other respects, the previous observations 
(2) the restricted animals’ behaviour were confirmed. The present 
subjects displayed marked tendency lick the experimenters’ hands, 
and would become very excited when they did so. the same time, they 
showed some tendency withdraw when the experimenter approached, 
this withdrawal usually being accompanied bursts hyperactivity. 
These types behaviour appear fairly permanent, and can 
noticed animals which have been removed from restriction for over 
year. 

addition, was observed that the restricted animals first showed 
marked disturbances sensory-motor co-ordination. They 
difficulty negotiating stairs, and would often skid and fall they 
attempted turn corners rapidly. addition, they showed some tend- 
ency bump into objects, the experimenters, other dogs. These types 
behaviour, however, disappeared within few months. 


Motivational and Emotional Behaviour 

the measurement problem-solving ability, the motivation and 
emotionality subjects may often affect their scores. allow for this 
possibility the present experiment, few simple tests these traits 
were given seven normal and eight restricted subjects, and com- 
parison made between them. 


The first these involved measurement the amount food eaten 


each subject four three-minute sessions. Each dog was put 
small enclosure experimental room and allowed eat freely for 
three minutes from dish containing 300 gm. Purina dog checkers. 
The subject was then given its full daily ration food and returned 
its cage. Over the four sessions, the mean amounts food eaten 
the normal and restricted subjects were respectively 74.6 gm. and 99.4 gm. 
These not differ significantly. 

The second test hunger motivation was similar one described 
the Bar Harbor Dog Testing Manual (10). Subjects were required 
run food down long corridor, approximately feet. The 
number seconds get food two daily sessions five trials each 


was used measure. was found that the restricted dogs took longer 


than normals both sessions, though the differences are again not 
significant. Session the means were 7.6 seconds for normals, 
seconds for restricted, and Session II, the corresponding means were 


7.4 seconds and 9.7 seconds. However, should mentioned that tim- 
ing was commenced only when the subject had actually started out 


toward the food. Some restricted subjects were very slow this respect 
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and sometimes had aided being faced the right direction 
one experimenter and being called the other experimenter who stood 
next the goal box. None the normal subjects behaved this manner. 
Usually they had restrained until the experimenters were ready for 
them start. This fact may not necessarily indicate difference 
motivation, however; rather may indicate difference intellectual 
capacity maintain attention specific problem. Thus, least 
the basis these two tests, there reason suppose that hunger 
motivation was stronger weaker the normal than the restricted 
subjects. 

Since emotionality the two groups will the subject forth- 
coming paper, will not dealt with detail here. During the intel- 
ligence tests systematic differences emotionality could detected. 
Some dogs each group were more timid than others and more difficult 
train. But this was means confined either normals re- 
stricted. The same applies motivation, differences between the 
groups strength food drive being observed during the tests. 

view the above findings the normal and restricted subjects, 
feel justified attributing the differences that appeared between them 
the tests problem-solving ability differences intelligence 
problem-solving capacity. 


PRELIMINARY TESTS INTELLIGENCE 


Four short tests, two orientation and two barrier tests, were used 
initially give some preliminary indication the kind and magnitude 
intellectual differences between the two groups dogs. All these 
tests were given experimental room, the testing area being approxi- 
mately feet. Seventeen dogs were used all tests except the 
first which were used, shown Table these, eight were 
normal, three slightly restricted, five moderately restricted and two 
extremely restricted. the time testing, their ages ranged from 
months, and none had been exposed previously problem solving. 
All tests involved food incentive and 24-hour deprivation. All tests 
were conducted the afternoon. 


Orientation Test 


Procedure. The situation diagrammed Figure The four corners 
the testing area are labelled Each subject was started 
one experimenter corner and trained for ten trials run 
food approximately eight feet away. All subjects easily acquired 
this habit, usually less than the full number trials given. Then, 
full sight the subject, the food pan was switched 90° corner 


that, whereas had previously been the subject’s right side, 
was now its left. The attention the subject was drawn the new 
position banging the pan the floor and holding the food out for 
see. Five trials were then given from starting corner After 
this, the pan was changed corner diagonally opposite and five 
more trials given. Then another trial was given from two trials 
from and one final trial from starting point There were 
thus training trials, and test trials. error was scored when, 
any test run, the subject did not follow direct path the food. The 
total possible errors was thus 14. Minor deviations from the direct 
path were not counted errors. 

Results. The mean number correct runs for normal subjects was 
13.7, and for all restricted subjects, 5.9. There was overlap between 
the groups and the difference highly significant 8.86, 
The first few trials immediately after the ten training trials gave the most 
dramatic results. Without exception, restricted subjects continued 
corner before going even though they had been shown 
that the food was and could see there. These errors could not 
have been due sensory defects, since the training trials these dogs 
were able locate the food quite easily. clear from the means 
given that the normal subjects had difficulty this test. Only one 
dog out the seven made any errors all, and made only two. 


Orientation Test 


Procedure. The situation essentially the same diagrammed 
Figure starting box was placed the middle the testing area, its 
entrance facing wall AB. For training purposes, was located 
the corner point diagonally the right the entrance the starting 
box. Ten trials were given the animals this position. The starting 
box was then rotated that its entrance faced, turn, wall BC, wall 
AD, and wall CD, one trial being given each these positions. 


The testing area used Ficure The testing area used 
the two orientation tests. the two barrier tests. 
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was then rotated back the first position for three trials, and finally, 
with the box the same position, the food was moved corner 
diagonally front and left the entrance. For this last trial, the subject 
was taken the food and allowed sniff before being put into 
the starting box. Scoring was terms correct runs. error was 
run corner the room other than the one which the food pan 
was located. 

Results. The mean number correct runs the eight trials was: for 
normal subjects 5.14, for restricted 2.70. The difference significant 
4.70, .001). One the slightly restricted subjects bettered 
the performance one the normal subjects and equalled that three 
others. The one normal which did poorly was one the two which had 
returned the laboratory before reaching eight months age. the 
previous tests, restricted subjects tended perseverate their responses, 
and orientate relation the starting box rather than relation 
the total situation. 


Barrier Test 


Procedure. The situation presented Figure The starting box 
was placed point marked next one wall the testing area. Food 
was placed pan approximately six feet front the box Each 
subject was given five trial runs food under these conditions. Then 
chicken-wire barrier, feet length and feet high, was introduced 
immediately front the food. error zone was marked with chalk 
extending from one end the barrier point the wall two feet from 
the other end. Ten trials were given each subject; scores were the 
number runs which did not involve entry into the error zone. 

Results. Mean scores for normal and restricted subjects were respec- 
tively 6.75 and 2.40. The difference significant 6.13, 
Restricted subjects tended have more difficulty breaking the pre- 
viously established habit running straight food and consequently 
entered the error zone much more frequently than normal subjects. 


Barrier Test 


Procedure. this test, the wire barrier was placed right angles 
against wall one side the testing area before, and extra 
piece mesh, two feet long, was added the protruding end the 
barrier. This piece was arranged that was parallel the wall. The 
whole constituted enclosure which was open the rear. Food was 
placed outside the enclosure the mid-point the mesh barrier. Each 
subject was taken the food and allowed sniff it, then placed 
the enclosure. solve the problem, the animal had turn its back 
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the food, exit through the rear the enclosure, and run around the 
barrier the goal. The time which took the subject this was 
used for scoring purposes. Five trials were given each dog. 

Results. Mean times seconds from start food, for the five trials, 
were 29.4 seconds for normal subjects, and 72.10 seconds for restricted 
subjects. The difference significant 2.26, .05). Only one 
case overlap between the groups occurred. 

summary, the four preliminary tests clearly indicated that restricted 
subjects were inferior normals mental ability. comparisons are 
made only between normal and restricted litter-mates, the results are 
exactly the same. differences appeared between the severely, moder- 
ately, and slightly restricted groups. 


DELAYED REACTION 
Procedure 


Five normal and seven moderately restricted dogs were used this 
experiment, shown Table One normal and two restricted subjects 
were two years age the time testing. All others were approxi- 
mately one and half years old. All except one normal (litter Al) and 
two restricted (litter C1) had previously had the preliminary tests. These 
three exceptions had been run the open-field maze (see below). 

The experimental situation diagrammed Figure The two food 
boxes (in front parts marked were made unpainted plywood. 
They measured inches. Their doors were suspended from 
crossbar, and balanced that they would open touch and then 
remain open. these doors were lucite frames into which stimulus 
cards could inserted. the present experiment, white cards were 
used both doors. The starting box, marked measured 
inches and was located eight feet from the food boxes. Subjects could 
released from the starting box lifting two sliding panels, one lucite, 
the other wood. When subjects either group showed any tendency 
make choice too quickly, the plywood door was lifted before the lucite 
one, that the subject had opportunity choose the correct side 
before leaving the box. Beaverboard barriers, two feet high, were placed 
the sides, shown Figure 

All subjects were put 24-hour food-deprivation schedule, and 
were fed their full daily ration food immediately after testing. Each 
was taken turn the experimental room and allowed watch the 
experimenter placing food one the goal boxes. make sure the 
animals were attending, they were also permitted try get the 
food, though restrained from eating any it. They were then taken im- 
mediately back the starting box. For the preliminary training trials, 


the 
sta 

ea 
? 


No. 
the 


was 


one 


cted 
are 
are 


der- 


1954] EFFECTS RESTRICTING EXPERIENCE DOGS 


the subject was shown the position the food, and then placed the 
starting box. The door this was then immediately opened (zero delay) 
and the subject allowed make its choice. The position the food 
was varied randomly, unless the subject developed preference for one 
side, which case the other side was reinforced more frequently. The 
wrong goal box was closed, and the subject was allowed correct its 
errors. Ten trials day were given, until the subject had reached 
criterion ten correct choices ten trials. Each dog that achieved the 
criterion was then tested with the following delay periods (commencing 
from the moment its insertion into the starting box): 10, 15, 20, 25, 
30, 40, 50, 60, 70, 80, 90, 105, 120, 135, 150, 180, 240, 300 seconds. For 
each delay period, the criterion was five out five correct runs. total 
ten trials day was given. After maximum 300 trials had been 
given, testing was stopped. 


Results 

The performance the two groups dogs summarized Table 
immediately apparent that there overlap all between them. 
Six out seven the restricted subjects were unable achieve criterion 
even zero delay, and the remaining one reached only 25-second 
delay with 300 trials. the five normal subjects, the worst one reached 
delay period within 255 trials, while the three best reached 
four- and five-minute delays less than 250 trials. There was every 
indication that they could have exceeded this performance more trials 


TABLE 


THE NUMBER TRIALS REQUIRED NORMAL AND RESTRICTED 
Docs DELAY PERIODS VARYING LENGTHS 


Normal Restricted 
Delay Delay 
period Trials period Trials 
Litter reached required Litter reached required 
(sec.) (sec.) 
300 230 300 
240 185 300 
240 220 300 
300 
300 
Median 240 230 300 
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Ficure Ground plan the appa- Ficure Open-field maze, problem 
ratus for testing delayed reaction. No. 


had been given, but since their superiority was already plainly estab- 
lished, there seemed little point continuing. The oldest subject the 


normal group was the best, but the restricted group, the two older 


subjects were better than the younger ones. 

comparison between the four normal and five restricted litter-mates 
(litters and that had run the preliminary tests first 
delayed-reaction test second shows exactly the same results. The other 
normal dog (litter Al) and the two restricted (litter had the same 
father, and their mothers were sisters. They were also run the same 
order (maze followed and can therefore legiti- 
mately compared. There was overlap between them. Thus there 
little doubt the marked differences between the normal and restricted 


dogs. 


OPEN-FIELD 
Procedure 

This test was based the one described Hebb and Williams (6) 
for testing the intelligence rats, and later standardized Rabinovitch 
and Rosvold (13). 

Eleven normal and eight moderately restricted dogs were used the 
experiment, shown Table Ages ranged from one one and 
half years the time testing. Results for six the dogs have already 
been summarized previous paper (2), but are included here more 
detail. 

Nine the subjects (four normal, five had been run previ- 
ously the preliminary tests and the delayed-reaction test, that order. 


are due Mrs. Muriel Stern who assisted part this test. 
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the normal group, two subjects litter Cl, two litter and one 
litter had had none the tests. One subject litter Cl, and one 
litter had taken only the preliminary tests. the restricted group, 
three subjects litter had had none the tests. will noted that, 
the average, the restricted group had had more experience with tests 
than the normals. 

The maze consisted outdoor wire enclosure, feet, and 
approximately feet high. was divided into square units. The 
adjustable barriers, also wire, varied length from one six units 
and were arranged various combinations, each combination forming 
particular problem. Eighteen such problems were devised, each having 
certain number error zones representing deviations from the correct 
path. sample problem diagrammed Figure Barriers are marked 
solid lines, error zones broken lines. 

Before formal testing commenced, series simple practice problems 
was given the subjects, one day, until they ran without hesitation 
from the starting gate food the other end the maze. For most 
subjects this took three five days. difference could detected 
between the normal and restricted subjects the rate which they 
adapted the maze. The main series problems was then given 
the rate one per day, six trials per problem. Error and time scores 
were taken. 

The specific procedure was follows: each dog was put 24-hour 
deprivation schedule and tested the afternoons, weather permitting. 
Two experimenters were necessary, one let the subject through the 
starting gate, the other feed the goal (one bite food was 
allowed the end each trial) and send back the starting point. 
All subjects readily learned run round the side the maze back 
the start after each trial. subject made more than errors 
trial, was guided one experimenter through the correct path. 
the end six trials, each subject was given the remainder its daily 
ration food enclosure near the maze, while the next subject 
was being tested. 


Results 

the average, restricted subjects made more errors all prob- 
lems except Nos. and 17, which the two groups were equal. The 
most difficult problem was No. which some subjects, both normal 
and restricted, found impossible solve. This omitted the com- 
parison total error scores for the problems presented Table III. 
The means the two groups are significantly different 3.37, 
.01), and there were only two normal subjects that did poorly 
any the restricted subjects. One these was pregnant female which 
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Litter Error score Litter Error score 
218 318 
353 331 
217 455 
309 498 
203 315 
229 266 
262 267 
224 
180 
192 
Mean 237 Mean 344 
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Intra-problem learning curve normal and restricted dogs 


the maze test. 
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had some difficulty running and quickly became tired. However, total 
scores the subjects from problems showed overlap all, 
indicating that the normal subjects improved more than the restricted 
subjects from one problem the next. Time scores the two groups 
were about equal. 

this test possible compare six normals and eight restricted 
three litters (A2, the members which participated the 
experiments the same order. With these factors held constant, there 
was found only one case overlap error scores (in litter B). 

The reliability the test was calculated rank correlation odd 
against even problems and was found 0.67 .01). Application 
the Brown-Spearman formula raised this 0.80. Consequently, the 
maze can regarded reliable test. 

Although normal subjects were superior restricted subjects maze 
learning, the course learning the two groups during any one problem 
was similar. This shown Figure The points the curves were 
obtained averaging error scores each trial over problems 18. 
There some tendency for the curves converge gradually from the 
first three trials. The restricted subjects made more errors each trial, 
but especially the first few trials problem. 

There was indication the development learning sets during 
the course testing. This probably owing the fact that only 
problems were used and that these were graded roughly order 
difficulty, with the easiest first and the hardest last. 

summary, may stated that restricted subjects showed definite 
inferiority maze learning compared normal subjects, particularly 
the first few trials each problem, and improved slower rate 
from problem problem. 


The results clearly demonstrate that the limitation early experience 
has adverse effects the problem-solving ability the adult dog. These 


effects appear fairly permanent, since they are detectable 


animals which have been removed from restriction for over year. 

The exact nature the deficit shown the restricted dogs not 
easily defined. may best described lack ability dis- 
criminate relevant from irrelevant aspects the environment, adapt 
changes made the experimental situation. There also seems 
some disturbance the attention processes the restricted animals, 
since they appear incapable achieving even short delay periods 
the delayed-reaction test. 
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seems likely that the principal cause the inferior performance 
the restricted animals was the lack early perceptual experience, rather 
than any limitation motor activity. Forgays and Forgays (4) have 
shown that rats which have been reared small mesh cages, which did 
not limit their perception but reduced their opportunities for motor 
activity, made lower error scores the Hebb-Williams closed-field test 
than did animals who had been reared large whose per- 
ceptual experience had been limited. 

major behavioural changes can induced animals altering 
their early experience, puzzling that this has not been clearly demon- 
strated human beings. There would appear three main reasons: 
first, except few rather ambiguous case studies (3, 11), there 
has not usually been great contrast between the environments the 
experimental and control groups. doubtful, for example, whether 
nursery-school experience much more intellectually stimulating than 
the home, though may benefit socially and emotionally. Secondly, 
enriched experience might have greater effects commenced earlier 
age than ordinarily is. Thus Wolf (17) found that restricting the early 
experience rats sealing their eyes and ears induced deficits later 
only was done during the nursing period. introduced later than 
days, had little effect. Thirdly, testing for possible differences 
between nursery-school subjects and controls usually carried out during 
the nursery-school period soon afterwards. This may well too soon 
for any effects induced manifest themselves. There may point 
looking for effects immediately after the nursery-school period, but 
great deal point looking for them when the children concerned have 
reached maturity. Indeed, all the animal experimentation seems sug- 
gest that this so. This appears one case where the comparative 
method immediately useful interpreting and clarifying data obtained 
from human subjects. 


SUMMARY 


The purpose the experiment was examine the effects restricting 
early experience the problem-solving ability dogs maturity. 

Thirteen Scottish terriers were raised for the first seven ten months 
life with their perceptual experience restricted varying degrees. 
Their litter-mates, serving normal controls, were raised pets 
homes the laboratory. the basis several tests, was concluded 
that the two groups did not differ motivation emotionality such 
way might bias their performance the tests learning ability. 

Four preliminary tests problem-solving capacity (two orientation 
and two barrier tests) were given subjects, followed test 
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delayed reaction and open-field maze test. all these tests, restricted 
subjects proved strikingly inferior normal subjects. 

was concluded that restriction early perceptual experience has 
definite and fairly permanent retarding effect dog intelligence, 
result agreement with previous animal experimentation. Such 
effect probably depends more experience with the environment than 


practice solving problems. the basis the comparative work, 


several reasons were suggested for the failure human experimentation 
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the subject yield incisive results. 
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THE SIGNIFICANCE COMMUNICATION 
FOR PSYCHOLOGICAL THEORY 


WRIGHT 
Waterloo College 


THE CENTRAL IMPORTANCE interpersonal communication now recog- 
nized several fields applied psychology—in counselling 
therapy, industrial relations, and group dynamics and social con- 
trol. the side psychological theory, however, communication has 
importance which has not been appreciated psychologists. 
other familiar form behaviour and experience combines functional 
unity great variety fundamentally different, not antithetical, 
aspects and activities. Since such radical differences the basic con- 
ditions human behaviour, organic and social, constitute perennial 
problem for psychology and the psychologist, communication appears 
wish consider what light the processes interpersonal communica- 
tion throw the basic factors man’s social experience and behaviour. 

Communication discloses difference amounting dualism in: 
the two aspects its activity, the two fields which occurs, 
the two forms personal association brings about, and the two 
kinds value realizes. 

one its aspects, communication mode stimulus-response 
interaction between human individuals. the other, interchange 
and sharing personal experiences intelligent subjects selves. 

(a) When two persons talk, the words spoken each are responses 
auditory stimuli set the vocal reactions the other. These 
verbal responses become fixed the form word habits, uniform 
very similar throughout social group, and acquired infancy early 
childhood each member. Such word habits are linked contiguous 
association with perceived objects and actions various kinds. The 
climax linguistic development reached when words are used 
reply words spoken others answering question, or, 
audibly, the individual conversation with himself. both cases, 
verbal responses are employed substitutes for perceptual, attitudinal, 
overt motor responses, which they are attached conditioning. 
Their meaning, strictly behaviouristic terms, consists the adaptive 
behavioural responses they symbolize and tend evoke all members 
the group who have learned speak its language. The survival value 
these linguistic responses promoting social adjustment gives them 
objective confirmation and social authority. 
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(b) Equally, communication interchange and sharing mean- 
ingful experiences—ideas, opinions, purposes, beliefs, plans, attitudes, 
etc.—by intelligent subjects. Such interchange effected through the 
media speech, gesture, and writing. order serve their purpose 
these symbols must have meaning, the same nearly the same 
communicants. Since any item experience derives what meaning 
possesses from the system meanings which belongs, evident 
that personal experiences cannot exchanged and shared two 
more communicants unless they already share considerable extent 
the system meanings which includes these items. This acquired 
childhood every member the group when learns speak the 
language his people. the product the collective reporting, 
critical discussion, and selective organization individual experiences 
successive generations group members. Events are recounted, 
objects are described, relations which connect objects and events are 
noticed and remembered. Furthermore, the shared context meaning 
which makes communication possible possesses objectivity for all com- 
municants, because has been socially confirmed, first, repeated 
observation cases where doubt disbelief expressed, second, 
consistency with verified facts and inferences drawn from these, and 
third, practical application and experiment. 

The system meanings which communicating persons must share 
refers objectively existent world. This objective world, which 
all verbal symbols used communication have direct indirect 
reference, comprises two fields human activity: the field 
common perception, and (b) the field social intelligence and culture. 
These two fields differ both structure and content. The difference 
between them correlated with that between the two aspects com- 
munication, stimulus-response interaction, and the exchange 
intelligible experience. 

(a) The field common perception. The feature which differentiates 
this field that the objects and events which compose are limited 
existence occurrence particular time and place. Perceived objects 
are also identified groups qualities which characterize and dis- 
tinguish them, along with other objects their kind. Information about 
the characteristics and location objects exchanged percipients, 
and agreement reached the leading features the common 
external environment. The qualities presented some objects relate 
themselves human needs, and these objects are consequently per- 
ceived goals sought, dangers avoided. Other objects, 
existent nature manufactured man, are perceived tools 
instruments capable being used the satisfaction needs. Some 
sequences events the external world are perceived causal chains 
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whose results can foreseen and taken advantage human beings 
who desire attain some specific goal. Since man must adjust himself 
his perceived environment order survive, his perceptual recog- 
nition objects and his perceptual expectations the course and 
outcome events nature are continually being tested and verified 
action and the results action—action himself others whose 
acts observes told about. 

(b) The field social intelligence and culture. This field com- 
posed, not perceptual objects limited existence 
time and place, but conceptual objects possessing distinctive at- 
tributes through which they are related various ways, inclusion 
and exclusion, similarity and difference, causal efficacy, functional inter- 
dependence, etc. these relations they are organized into logically 
coherent system, the “world rational discourse.” Time conceived 
sequence whose onward course includes the past and the future 
well the present. Hence the field social culture takes the 
historic past, with national heroes, religious founders, and historic hap- 
penings lasting importance the group mankind, and also the 
distant future toward which the hopes, aims, and ambitions indi- 
viduals nations are directed. Geographic space conceived 
expanse which makes room for all places earth, remote and un- 
explored well nearby and familiar, and itself included 
the vastnesses cosmic space. Thus the components the field 


social intelligence and culture are not the changing items sense- 


perception, but comparatively enduring kinds objects, such the 
species plants and animals, the age, sex, and racial groups man- 
kind, and critically important types event—like birth, marriage and 
death the life the individual, and the times planting and harvest, 
migration and warfare, the life the group. Individual persons 
and particular objects are included, sure, but always 
acterized distinctive properties and relations which give them posi- 
tion the objective, intelligible system. The field social history and 
culture also includes those patterned activities and prescribed modes 
relationship the part group members which are 
institutions. Included well are the socially recognized and approved 
goals and values from which these institutions derive their meaning 
and authority. 

Communication makes possible and promotes two different forms 
personal association: the interaction and reciprocal adjustment 
individuals the field perception and adaptive behaviour, and 
(b) the participation subjects selves the activities, experiences, 
and achievements the community social intelligence. 
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(a) The interaction individuals the world common perception. 
Communication facilitates the adjustment human beings each 
other and the objects and events the natural world. speech the 
individual responds the presence and behaviour others 
influence control, can, their actions suit his own interest 
desire. Each member the social group seeks his own chosen goals, 
although these are most cases goals prescribed social custom for 
person his age, sex, lineage, etc. speech, gesture, writing, 
may appeal bargain for the help others. meets opposition, 
will try overcome argument, cajolery, threat. these fail, 
the individual will his best outwit defeat opponents and rivals. 
For human association this plane largely matter give and 
take. Communication, even this level, however, presupposes and 
depends upon sharing meaning communicants. one 
influence the behaviour another his words, these words must have 
the same meaning for both. But the meanings which have shared 
relate mainly the objects the sense world, their location, qualities 
and uses, the characteristics and abilities well the needs and 
goals human beings, and the interdependent system reciprocal 
roles which group members are motivated perform. For the purpose 
influencing others the ordinary contacts daily behaviour, mutual 
understanding need not much further. Social interaction, sure, 
not entirely governed considerations practical advantage. 
his daily walk life the individual finds the companionship some 
people pleasant, likes their looks and their ways, and enjoys talking 
with them. Others dislikes; expresses this dislike speech 
manner and has little with them possible. 

(b) The participation subjects selves the community social 
intelligence. Communication the interchange meaningful experience 
associates human beings, not interaction the field sense-per- 
ception, but participation the activities social intelligence and 
culture. Individual persons, living different times and places, share 
the knowledge that objective order, physical, social and cosmic, 
which supplies the enduring background human life and history. Such 
knowledge deepens and expands through the ages, communicants dis- 
cover and report facts, discuss inferences, compare interpretations, and 
compile records. Each individual participant views the world common 
knowledge from standpoint uniquely his own, yet there enough 
agreement about its constituent features enable all who are sufficiently 
interested understand the original interpretations and appraisals 
individual thinkers, thus increasing mutual understanding between per- 
sons and enriching the meaning their common world. Such participa- 
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tion the objective meaning social experience induces the individual 
identify himself with the ends and enterprises which have won the 
devotion members previous generations, and impels him employ 
such practical inventiveness possesses the co-operative pursuit 
social goals. Thus the faithful performance role family, in- 
dustrial occupation, and state, will come mean him genuine 
participation the continuing work social progress; and the use 
such participant social culture products—scientific historical 
writings, fine art creations, industrial tools and techniques, political pro- 
cedures, etc.—will signify satisfying co-operation with the discoverers, 


inventors, and creators all times, who have striven adapt the forces 


nature and the capacities the human organism rational, social 
uses. 

The two forms association which communication brings about 
give rise two different kinds value: the values interaction 
and reciprocal adjustment the satisfaction biological and social 
needs, and (b) the values participation the insights and achieve- 
ments communicative intelligence. 

(a) The values bio-social interaction. When, everyday behaviour, 
the human being uses speech gain the help, overcome the 
opposition, others, does with view attaining his own goals. 
general these goals fall within the class interests which govern 
social interaction the field external perceptions. They are bio-social 
interests, reflecting the needs and desires individuals, and such group 
concerns are inseparably connected with them. They include the 
survival safety and comfort the self, and usually the family and 
the local national group; making “successful” living according 
accepted social standards; being liked and admired others the 
relations sex, parenthood, and local acquaintance; acquiring material 
wealth and prestige, and wielding the power and enjoying the pleasures 
they furnish their possessors. 

(b) The values participation the community intelligence. The 
interchange meaningful experience persons subjects the source 
second class values which differ markedly from those governing 
interaction the natural world. They are not subjective the sense 
depending the desires and ambitions individuals, nor are they 
relative the survival and prosperity any group. values, they are 
objective, because they have source the order and organization the 
field social intelligence and culture and the relation this field 
the community persons whom and through whom becomes 
known. One such relation between objects the intelligible world 
that coherence character and mutual implication, which makes 
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objects knowable and creates the possibility discovering truth. An- 
other the relation significant harmony, which gives meaning 
many patterns form and colour, sound and movement, and makes 
possible the enjoyment and the creation beauty. There also the 
relation between the world social history and culture and the com- 
munity persons who participate realizing this world, each from 
point view uniquely his own but capable being communicated to, 
and appreciated by, others. Because each person has unique and 
original outlook the world intelligent community, possesses 
value his own which intrinsic, not instrumental. Out the relation 
each person the intelligible world, whose meaning all persons 
share, grow interests mutual enlightenment and understanding, 
co-operative endeavour and achievement, and imaginative-emotional 
harmony. These interests find expression the goals vocational groups, 
national, international, and religious organizations, and science and 
the arts; and also the personal life and devotion friends. 
Communication therefore proves analysis characterized 
deep-seated dualism. This turns out not merely duality con- 
trasting aspects, different manifestations, one underlying activity. 
rather dualism between activities which differ radically mode 
determination and organization. The first activity, verbal lingu- 
istic response, which men influence each other’s behaviour the 
give and take bio-social interaction, determined the stimulus- 
response mechanisms the human nervous system and the environmental 
forces which they react. The second activity, through which individual 
persons participate the experiences social intelligence and culture, 
that interpreting understanding the meaning the forms 
articulate speech. This cognitive activity governed the require- 
ments logical consistency and coherence. Communication, have 
seen, can occur only communicants share organized system mean- 
ings which words and sentences are interpreted and made intelligible. 
Such sharing requires not merely that all members intercommuni- 
cating group shall have mind the same system meaning, but also 
that each shall take for granted that all the others with whom talks 
and converses have the same, nearly the same, contexts and frames 
reference that does. Now, considering the diversity individual 
experiences, and the variety facts observed and remembered people 
large, such assumption can have but one possible justification for 
creature endowed with intelligence. This the confidence felt the 
individual communicant that, the implications discovers in, and the 
inferences draws from, premises generally accepted fact are 
accord with the demands logical consistency and coherence, these 
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same conclusions will hold true for all other communicants. Such confi- 
dence shown well founded the creative attainments which 
have resulted from inter-personal communication and co-operation the 
scientific, technological, and aesthetic fields. 

second basic fact, equal greater importance for psychological 
theory, that communication can play its necessary part the social 
progress mankind just because, and only because, the dualism which 
characterizes it. human beings were not physically separate entities, 
unable influence each other except through the intervention external 
media like sound and light waves, they could not individuals possess 
that independence personal outlook, interest, and aspiration which 
they must have each make original contribution social ex- 
perience and culture. But, the other hand, unless human beings were 
capable sharing their experiences common objective world, 
mechanism speech, oral written, would ever capable trans- 
mitting the uniquely personal interpretations, insights, and inventions 
one individual his fellows. 

thus evident that the two activities involved communication, 
linguistic response and meaningful interpretation, although different 
that they appear have point effective contact, nevertheless com- 
plement one another functional interdependence closer than any 
kind external reciprocity. The comprehensive field social history 
and culture, including people and things remote space and time from 
every communicant, depends for its objective reality upon everyday 
observation and practical experiment the field perception; the 
other hand, perceived objects and events derive their significance 
empirical facts from interpretative concepts and inferences arising out 
the collective thinking and discussion many generations. Unless 
the individual were able adjust himself the people meets the 
stimulus-response interplay speech and expressive movement, could 
not exchange information and opinion with others distant times and 
places through the media writing and the printed page. the same 
time and equally, his words would not understood others, and 
language would powerless facilitate the adjustment individuals 
the encounters daily life, were not for the community intel- 
ligence and the sharing logically coherent systems meaning. 
human beings not survive health and moderate comfort, they will 
certainly unable co-operate the fulfilment communicable social 
aims. Conversely, only far man gains scientific understanding and 
technological mastery the physical and vital resources nature will 


able increasing numbers live comfortably and peaceably 
earth. 
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one case, however, the dualism inherent communication does 
create conditions favourable continued conflict. This the case 
the two discrepant and contrasting groups interests just referred to, 
those bio-social adjustment and intelligent community and culture. 
Functional interdependence these two sets values means that any 
degree fulfilment one value system depends upon, and presupposes, 
least minimum fulfilment the other. But this minimum require- 
ment may met and still permit one type value dominate over 
the other. There doubt that, personality develop and mature, 
must the values communicative intelligence which the individual 
prefers and identifies with himself. characteristic the mature person 
interpret and appraise the daily happenings observes and reads 
about terms human history and the existing world situation, view 
himself—the span his years and the sum-total his accomplishments— 
against this social and terrestrial setting, understand and esteem 
culture products terms the inventive intelligence which has pro- 
duced them and the social benefits they have bestowed mankind, 
exchange impressions and explanations the world order and the human 
drama with congenial acquaintances, and use the skill acquired 
practical art occupation make some co-operative contribution 
the social advancement mankind. 

But dominance the interests intelligent community means 
assured the behaviour man. Indeed, the position these cultural 
interests, compared with those individual security and egoistic 
ambition, has always been precarious. true that the pursuit the 
socialized interests communicative intelligence does unite the indi- 
vidual person mutual understanding and harmonious purpose with 
kindred spirits all times and places. But success the attainment 
self-centred goals like power and wealth gains for him widespread 
admiration, increased influence, and new sources enjoyment. not 
surprising, therefore, that these goals win first place the personal out- 
look large proportion mankind. When this occurs, the mode 
cognitive interpretation and the direction purposive action are just 
the reverse what makes for personal growth and maturity. Instead 
interpreting the events everyday life terms their more inclusive 
social and historical setting, the individual perceives, understands, and 
reacts to, the interpersonal relations involved the institutional organiza- 
tion human society terms their bearing his own private 
fortunes. this way, sizes the character and conduct the people 
with whom has deal, and views the duties family life, occupa- 
tion, and citizenship. is, sure, also concerned with actualizing 
the potentialities physical nature serve human comfort and satis- 
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faction, but always with thought for his own advantage and that 
the limited group, class, party which belongs. acquires the 
socially improved tools and techniques trade profession, but employs 
them further his own schemes for personal enrichment, increased 
power, enhanced reputation. may see, present, discoveries 
and inventions which make possible world-wide interpersonal com- 
munication and co-operation converted into agencies for social dis- 
organization and destruction. 


RESIGNATION MISS HOBDAY 


with great regret that report the resignation Miss Kathleen 
Hobday Assistant Editor the Canadian Journal Psychology. 
Since the inception the Journal Miss Hobday has given generously 
her time and ability the innumerable details producing and 
seeing through the press, and every issue has borne the marks her 
painstaking care and meticulous proof-reading. Now, when she wishes 
devote her time other interests, can only thank her for all she 
has done, especially helping the new editor learn his job, and wish 
her well the future. 

Dr. Steer, the Department Psychology, University 
Toronto, has kindly consented undertake the arduous duties which 
Miss Hobday performed tirelessly and well. 
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BOOK REVIEWS 


Progress Clinical Psychology, Volume Section Brower and 
(Eds.). Toronto: The Ryerson Press (New York: Grune and 
Stratton 1952. Pp. xi, 328. $7.00. 

Current Problems Psychiatric Diagnosis. and 
(Eds.). Toronto: The Ryerson Press (New York: Grune and 
Stratton 1953. Pp. vi, 291. $6.00. 


Brower and Abt volume the first series which the editors 
intend devote the fields clinical psychology, with new volumes 
every two three years. The preface states: “We have sought, 
Volume provide complete coverage possible the past 
six years clinical psychology and point up, the process, many 
stimuli possible further thinking and research.” the Intro- 
duction, Abt discusses “The Emergence Clinical Psychology.” Part 
entitled, “Diagnostic and Evaluative Procedures,” and Part III, 
“Psychotherapy.” 

Harris’ review intellectual functions children excellent. Ellis’ 
review self-appraisal methods unusually thorough, with very 
useful bibliography. Hunt cites Hughes’ work fourteen Rorschach 
signs for brain injury the most favourable evidence date for this 
application the Rorschach. Levy traces, very interesting manner, 
the historical development the Sentence Completion Test. 

view the impressively large amount work reviewed, claims 
for progress are modest. The various authors refer often the need for 
clinicians themselves advance theory construction. Most research 
workers this area cannot relate their findings clearly any existing 
body rigorous concepts and theory. They are working the frontiers 
science where good programme design sorely needed. 

The topic psychiatric diagnosis provides the basis for lively dis- 
cussion many issues the latest volume the Hoch and Zubin series. 
The book contains its own reviews the critical comments five dis- 
cussants. particular interest psychologists are the comments 
Zubin who reviewed the papers Hunt, Wittson, and Hunt military 
screening, Rennie twenty-year follow-up study (“a landmark 
prognostic Clow, and Oberndorf. Zubin favours disease- 
entity model over the reaction-pattern type the search for serviceable 
models leading further knowledge about aetiology. Neither Zubin nor 
Cameron regards the problem diagnosis search for basic aetiology. 
Cameron proposes that diagnosis design for action. Zubin, discussing 
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the related problem gauging the effectiveness therapy, points 
the need for study the natural history mental disorders 
group which only good custodial care afforded. Without such 
baseline, can never sure whether given therapy does well 
as, better, poorer than, what spontaneous improvement would bring 
about.” 

Diethelm argues against the concept psychosis, and hopes that the 
term will entirely out usage (with the possible exception legal 
application). This may going too far; but agree with what 
Diethelm says (p. 30) concerning the fallacy regarding anxiety 
signifying psychoneurosis, and absent psychosis. 

The usefulness this valuable collection papers would have been 
increased more complete citation references. 

McGill University 


The Child’s Conception Number. Jean Toronto: British 
Book Service Limited (London: Routledge and Kegan Paul), 1952. 
Pp. ix, 248. $5.00. 


book essentially research document. opens with concise 
statement the hypothesis, “that construction number goes hand 
hand with the development logic and that pre-numerical period 
corresponds the pre-logical level logical and arithmetical operations 
therefore constitute single system that psychologically natural.” 
the body the book the author states his conclusions, and the experi- 
mental data are presented and discussed supporting evidence. The 
application findings left the reader’s imagination. 

The study makes valuable contribution the fields genetic and 
child psychology least three ways: application, basic theory, 
and research methods. Simply stated the subject matter the “evolu- 
tion number” children ranging age from four nine years. Stages 
development are distinguished. The more practical reader will find 
fascinating description the changing responses young children 
situations involving quantification. The individual differences revealed 
further emphasize the importance determining child’s psychological 
readiness for academic learning. 

The most fundamental contribution made the study lies the 
basic analysis mental processes genetically considered. Many in- 
vestigators will welcome this return basic research mental develop- 
ment, and the book may reinspire research this area, which has been 
avoided for some years because its difficulties. 
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Finally, the research approach demonstrated this book merits con- 
sideration. obvious that the validity the study depends primarily 
the construction the experimental situations. These are apparently 
simple, but anyone who familiar with experimental procedures for 
children will realize their ingenuity. They point the importance 
insight, knowledge, and imagination for basic child study. 

Having thus structured his experimental procedure, the author de- 
liberately refuses the use statistics his analysis. states that 
“statistical precision could obtained re-formulate the experimental 
situations tests but the cost longer knowing exactly what 
was being measured.” His own description his method “an extremely 
thorough qualitative analysis.” this study are viewing child 
behaviour and studying its psychological meaning through the extensive 
knowledge and the intensive analysis highly able research mind. 
Whether agree with the thesis not unimportant. 


Institute Child Study 
University Toronto 


The Insight Test. Toronto: The Ryerson Press, 
1953. Pp. xii, 276. $7.50. 


Tue Insight Test story-completion type projective wherein the 
subject required respond short description situation, called 
“Armature,” telling what the leading character did resolve the 
situation and how feels about his action. Responses are made verbally 
writing, and are scored considerable detail under three main 
categories: the areas Affect (A), Psychological Defense (D), and 
Malignancy behaviour pathology (M). 

The interpretation scores made both qualitatively and quanti- 
tatively, but the quantitative norms are based very small samples. 
Further, studies reliability suggest that the particular examiner 
more important than the test achieving internal consistency. 

The test would useful member battery clinical setting. 
Students projective techniques could benefit from critical study 
the manual, while researchers should find adaptable tool since can 
administered either individually group. 


ALDERDICE 


Ontario Hospital, Whitby 
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Lacey. Toronto: Macmillan Company, 1953. Pp. ix, 249. $4.50. 


little book useful introduction experimental methods using 
statistical analysis. “The whole point this book introduce [the 
student] the idea how answer questions way experi- 
ment.” the first chapter the student introduced the kind prob- 
lems which can handled statistical and experimental methods; then 
the design experiments and their interpretation way statistical 
analysis are discussed general terms. The following chapters deal 
with the statistical analysis experimental data; the last gives some 
information experimental designs and their efficiency. There 
are more than 160 examples and problems, which about quarter 
are problems psychology. 

techniques statistical analysis covers the normal and 
related distributions and one and two variables, and based 
the elementary theory probability, which the student intro- 
duced. The use null hypotheses statistical inference treated 
some detail. The exposition proceeds from examples general principles, 
and assumes only one semester college algebra. Great stress laid 
the logic and assumptions underlying the statistical and experimental 
procedures, with computational aspects reduced minimum. 

The text introduces the student analytical and experimental reason- 
ing, without which scientific research can done, and should also 
give him the “probability attitude” towards problems statistical in- 
ference. Exposition clear, competent, and well calculated show 
“how answer [relevant] questions way experiment.” 

few minor criticisms may made. Page “If this probability 
small enough infer that the ability discriminate [between two 
brands drinks] may taken proved” (italics ours). This non- 
sequitur. statistical tests significance not establish relation 
between variables positively, but negatively, elimination irrelevant 
variables. Then, pending proof the contrary, the “residual conclusion” 
drawn, viz. that the remaining variables are associated. Page 
interpretation confronts when have obtained the experimental 
results” (italics ours). This may give wrong idea research design. 
With few such qualifications, the text welcome contribution the 
didactic literature statistics. 

CERVINKA 
University Toronto 
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The Drawing-Completion Test. Projective Technique for the Investiga- 
tion Personality. Toronto: Ryerson Press 
(New York: Grune and Stratton), 1952. Pp. xv, 238. $8.00. 


Tue Drawing-Completion test another projective technique utilizing 
the graphic medium explore the personality structure terms 
“emotion, imagination, intellect and The method was first 
devised Sander and Wartegg, and based partly Gestalt principles. 
Wartegg’s test blank consists eight small squares, enclosed intense 
black frames. each square there are various “signs” (isolated lines, 
dots, arcs) which the subject told have special meaning. 
asked use these parts drawing anything wishes. 

elaborating the basic method Wartegg, the author has utilized 
data from experimental group consisting 384 adults, with age 
range from years. Validating data were obtained from two self- 
reports, and from rating scale constructed from the self-reports and 
administered friends the subject. 

The book well organized and makes interesting reading. The main 
sections include the origin and development the technique, method 
administration and diagnosis, and discussion twelve illustrative 
cases, 

difficulty interpretation this test posed most psychologists 
their unfamiliarity with “Ganzheit Psychologie” (as formulated 
Krueger, Sander, and Wartegg). Despite this the drawing-completion 
test appears promising. 

FERN CRAMER 
Allan Memorial Institute Psychiatry 
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